Introduction {#Sec1}
============

Most of the engineering and industrial processes depend on heat transfer mechanism, because they have cooling and heating processes. In general, the ordinary fluids are transfer less amount heat because they owing poor thermal conductivity. Various researchers are tried to increase the fluid thermal conductivity in different ways. One of the simplest method is nanosized particles are suspended into an ordinary fluids to raise the fluid thermal conductivity. Applications of nanofluids are investigated by many authors for both the nanofluids with Newtonian or non-Newtonian base with different geometrical shapes. One of the base fluid is Casson fluid and which posses yield stress. After applying the shear stress, Casson fluid performs as a solid when low shear stress and it moves when higher shear stress compared to the yield stress. Example of these fluids are soup, blood, jelly, tomato sauce, etc. Some important studies in this directions are \[[@CR1]--[@CR10]\].

Governing Equations {#Sec2}
===================
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Results and Discussion {#Sec3}
======================

The present nonlinear system was solve through HAM technique. The HAM was computed via MATHEMATICA software. Figure [1](#Fig1){ref-type="fig"} sketched for the convergent solutions of the current study. Appoximation orders of HAM is shown in Table [1](#Tab1){ref-type="table"}. The examinations are complete for various range of the relevant parameters intricate in this study. It is clear from Fig. [2](#Fig2){ref-type="fig"} the velocity profile enhances for magnetic parameter (*M*) whereas it reduces for suction/ injection parameter ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f_w$$\end{document}$). In Fig. [3](#Fig3){ref-type="fig"} temperature ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\theta (\eta )$$\end{document}$) increases for the radiation (*Rd*), Brownian constant (*Nb*), heat absorption constant (*Hg*), thermophoresis constant (*Nt*) and Casson parameter ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta $$\end{document}$) and it decays for suction/injection parameter ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f_w$$\end{document}$) and Prandtl number (*Pr*). The concentration($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\phi (\eta )$$\end{document}$) rises with higher ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta $$\end{document}$) and *Nt* but it diminishes with upsurge in ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f_w$$\end{document}$) and *Sc* (see Fig. [4](#Fig4){ref-type="fig"}) (Table [2](#Tab2){ref-type="table"}).

Conclusion {#Sec4}
==========

The key features of the present study is given below:Temperature profile enhances while increasing *Rd*, *Nb*, *Nt*, and *Hg*.Casson parameter ($\documentclass[12pt]{minimal}
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